.1. EVaM377=JSTEUS 

OUTLET BOX KNOCKOUT 

BACKGROUND OF THE INVENTION 

This application relates to electrical outlet boxes that are molded of plastic 
material and have knockouts molded into the box walls. However, it will be 
5 appreciated that the invention has broader aspects, and that the knockout arrangement 
of the present application can be used in other types of housings and enclosures. 

It is common to mold knockouts in the walls of electrical boxes to provide 
openings for attaching conduits and fittings to the box. It is difficult to mold the 
knockouts in a manner that provides easy removal of a desired knockout without 
10 dislodging other knockouts. It also is difficult to provide an arrangement for molding 
the knockouts into the box walls while ensuring plastic flow to the knockout areas 
during the molding process. 

SUMMARY OF THE INVENTION 

A knockout arrangement in a plastic wall includes inner, intermediate and 
15 outer circular grooves that are eccentric relative to one another and overlap at a 
tangent location. All three of the grooves have a common minimum depth at the 
tangent location and a common maximum depth opposite from the tangent location. 

The grooves circumscribe inner, intermediate and outer knockouts that have 
slots opposite from the tangent location for receiving the tip of a flat blade 
20 screwdriver to facilitate removal of the knockouts. 

Weakened areas are provided in the box wall at the bottom of the inner and 
intermediate grooves so that removal of the inner knockout will not result in removal 
of the intermediate or outer knockouts, and so that removal of both the inner and 
intermediate knockouts will not result in removal of the outer knockout. 
25 The minimum groove depth at the tangent location provides a path for flow of 

plastic across the grooves to fill the mold cavity in the area of all of the knockouts. 
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It is a principal object of the invention to provide an improved knockout 
arrangement. 

It is another object of the invention to provide a knockout arrangement that 
provides easy knockout removal while minimizing the possibility that other knockouts 
5 will be undesirably displaced. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective illustration of a molded plastic box having the 
knockout arrangement of the present application incorporated therein; 

FIG. 2 is a plan view of the box looking at its open end; 
10 FIG. 3 is an end elevational view thereof; 

FIG. 4 is a partial cross-sectional elevational view taken generally on line 4-4 
of FIG. 3; 

FIG. 5 is an enlarged partial cross-sectional elevational view showing the 
shape of the grooves that are molded into the box walls; and 
15 FIG. 6 is a partial plan view of a knockout arrangement showing the weakened 

areas in the grooves for the small and intermediate knockouts. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to the drawing, wherein the showings are for purposes of 
illustrating a preferred embodiment of the invention only and not for purposes of 

20 limiting same, FIG. 1 shows an electrical outlet box molded of plastic material such 
as, but not necessarily limited to, PVC or polycarbonate. Box A has a bottom wall 10, 
opposite side walls 12, 14 and opposite end walls 16, 18. Box A has an open front 
end opposite from bottom wall 10. Although a two gang box is illustrated in the 
drawings, it will be appreciated that the invention can be used with single gang boxes 

25 as well as with boxes, enclosures and housings of many other types. Box A has 
mounting flanges 20, 22 for attaching same to wall studs or to joists. 

CLI-1121670vl 


-3- 

FIG. 3 shows a knockout arrangement B that is molded into wall 18. It will be 
recognized that the knockout arrangement of the present application may be provided 
in one or more of the box walls and that some box walls may have more than one 
knockout arrangement. For example, two knockout arrangements, B' and B" are 
5 shown in box wall 14 in FIG. 1 . 

Knockout arrangement B is formed by molding inner, intermediate and outer 
circular grooves 30, 32 and 34 into the exterior surface of box wall 18. The circular 
grooves define inner, intermediate and outer circular knockouts 40, 42 and 44. The 
knockouts and grooves are eccentrically positioned relative to one another and 

10 overlap at a tangent location 50. Intermediate groove 32 surrounds inner groove 30 
except along tangent location 50, and outer groove 34 surrounds intermediate groove 
32 except along the tangent location 50. The three grooves overlap one another over 
around 45^ of inner groove 30, and over smaller arcs of intermediate and outer 
grooves 32, 34 so that the tangent location is actually an arcuate overlap. The 

15 knockouts are oriented such that tangent location 50 is adjacent box bottom wall 10. 

The openings formed by removal of the knockouts usually are seven-eighths 
inch for inner knockout 40, one and one-eighth inch for intermediate knockout 42, 
and one and three-eighths inch for outer knockout 44. Removal of a knockout 
provides a circular hole in the box wall for attaching conduits or fittings thereto. The 

20 circular holes receive one-half inch, three-fourths inch and one inch trade size conduit 
or fittings. 

All of grooves 30, 32 and 34 have a common minimum depth where they 
overlap one another at tangent location 50. All three of the grooves have a common 
maximum depth at a maximum depth location that is opposite from tangent location 

25 50. By way of example, box wall 18 may have a nominal thickness of about 0.092 

inch. The depth of the grooves at tangent location 50 then is about 0.075 inch and the 
maximum depth of all of the grooves generally opposite from tangent location 50 is 
the same at about 0.082 inch. Thus, the remaining wall thickness between the groove 
bottoms and the inner surface of wall 18 at tangent location 50 is about 0,017 inch and 

30 the remaining wall thickness at the maximum groove depth location is about 0.010 
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inch. The depth of the grooves gradually increases along an inclined arcuate path 
from minimum depth tangent location 50 to the opposite maximum depth locations, 
and all of the grooves have approximately the same depth. 

With reference to FIG. 5, groove 34 has an outer circumferential groove wall 
5 56 that extends generally perpendicular to the flat outer surface of wall 18. Outer 
groove wall 56 intersects a flat groove bottom wall 58 that extends generally parallel 
to the flat inner and outer surfaces of wall 18 and has a radial dimension of about 
0.025 inch. Groove circxmiferential inner wall 60 is inclined at an included angle with 
the vertical of about 30° and does not extend all the way down to groove bottom wall 

10 58. Instead, inclined groove inner side wall 60 has an intersection 62 with a short 

circumferential inner groove wall 64 extending upwardly from groove bottom wall 58 
generally parallel to outer wall 56. 

Intersection point 62 preferably is more than half-way from the outer surface 
of wall 18 toward the inner surface thereof and still more preferably is located about 

15 three-fourths of the way from the outer surface of wall 18 toward the inner surface 

thereof It will be recognized that flat bottom wall 58 and short perpendicular wall 64 
can be eliminated so that groove inclined inner wall 60 would intersect groove outer 
wall 56. The groove bottoms then would be a relatively sharp intersection between 
groove walls 56 and 60. 

20 An elongated arcuate slot or recess 70, 72 and 74 is provided in the outer 

surface of each knockout 40, 42 and 44 adjacent the outer periphery thereof generally 
opposite from tangent location 50. Each slot or recess 70, 72 and 74 is a shallow 
depression in the outer surface of each knockout that lies on a chord of each circular 
knockout. The chord extends generally parallel to box bottom wall 10. Each 

25 depression is elongated in a direction between box sidewalls 16, 18, and has a curved 
bottom as shown in FIG. 4. 

Slots or recesses 70, 72 and 74 receive the tip of a flat bladed screwdriver for 
selectively applying a force on each knockout in a direction toward the inside of the 
box. The slots or depressions 70, 72 and 74 preferably are shallow and extend less 

30 than half-way into the thickness of wall 18. 
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Areas of increased weakness are provided in wall 18 at the bottom of inner 
groove 30 and intermediate groove 32. FIG. 6 shows areas of weakness 80, 82 at the 
bottom of inner groove 30 and area of weakness 84 at the bottom of intermediate 
groove 32. The areas of weakness may be slots or holes that extend completely 
5 through the box wall. However, it will be appreciated that the holes may be at least 
partly closed by plastic flash during the molding process or may not extend entirely 
through the wall. Therefore, the areas of weakness may be recesses that extend into 
the groove bottoms further toward the wall inner surface. The areas of weakness are 
recesses or holes that are about one-eighth inch long aroxmd the circumference of a 

10 groove and are formed only through flat groove bottom wall 58, or otherwise have a 
very narrow radial dimension radially of a knockout so as to be not much more than a 
slit through the box wall at the bottom of a groove. 

The weakened areas either are through holes or slits, or the remaining 
thickness of plastic that remains is so thin that it is equivalent to a through hole or slit 

15 because it provides little or no resistance against removal of a knockout. Thus, the 
box wall in an area of weakness is completely severed or is substantially severed to 
the point where the remaining box wall material is so thin that it provides little or no 
strength. 

The areas of increased weakness occupy a very small fraction of the 
20 circumference of a groove. By way of example, areas of increased weakness 80, 82 
occupy less than 10% of the total circumference of inner groove 30. In general, the 
areas of increased weakness within the inner groove would occupy not more than 
about 25% of the groove circumference and more preferably not more than about 15% 
of the groove circumference. 
25 The area of increased weakness within intermediate groove 32 occupies not 

more than about 5% of the total circumference of intermediate groove 32. In general, 
the area or areas of increased weakness within the intermediate groove would occupy 
not more than about 15% of the circumference of the intermediate groove, and more 
preferably not more than about 10% of the groove circumference. The areas of 
30 weakness within the inner groove are a much larger percent of the inner groove 
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circumference than the percent of the intermediate groove circumference occupied by 
the intermediate groove areas of weakness. 

Area of weakness 84 within the intermediate groove is located generally 
opposite from tangent location 50. Areas of weakness 80, 82 within inner groove 30 
5 are located generally opposite one another approximately midway between tangent 
location 50 and the opposite maximum depth location. Obviously other locations may 
be provided, and different numbers or sizes of areas of weakness may be provided. 

None of grooves 30, 32 or 34 extend all the way through wall 18 except in the 
areas of increased weakness 80, 82 and 84 which occupy a very small fraction of a 
10 groove circumference and a small fraction of a groove width radially of a knockout so 
that each area of weakness is like a circumferential line or slit of weakness. Tangent 
location 50 where all of the grooves overlap one another has a larger remaining wall 
thickness to enhance flow of plastic to all of the knockout areas during the molding 
process. 

15 Recesses 70, 72 and 74 are located closely adjacent grooves 30, 32 and 34 at 

the maximum groove depth locations that are generally opposite or 180° from tangent 
location 50. Force applied to a knockout with a tool having a tool tip received in a 
recess 70, 72 or 74 then acts on the weakest area of the wall that remains between the 
groove bottom and the wall interior surface. This insures that the inner or 

20 intermediate knockouts will be severed without displacing the outer knockout, and 
also facilitates knockout removal. 

Although the invention has been shown and described with reference to a 
preferred embodiment, it is obvious that alterations and modifications will occur to 
others skilled in the art upon the reading and understanding of this application. 

25 Therefore, it is to be understood that the invention may be practiced otherwise than as 
specifically described herein while remaining within the scope of the claims. 
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